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,QWHUQDWLRQDO&RQIHUHQFHRQ)XWXUH&RPSXWHU6XSSRUWHG(GXFDWLRQ
;0/3DUVHU*8,XVLQJ1(77HFKQRORJ\
6HLIHGLQH.DGU\D-LPER&ODYHUD
$PHULFDQ8QLYHUVLW\RIWKH0LGGOH(DVW.XZDLW

$EVWUDFW
7KHSXUSRVHRIWKLVSDSHULVWRLPSOHPHQWVRIWZDUHWKDWFDQVDYHWLPHHIIRUWDQGIDFLOLWDWH;0/DQG;6/SURJUDPPLQJ
7KH;0/SDUVHUKHOSVWKHSURJUDPPHUWRGHWHUPLQHZKHWKHUWKH;0/GRFXPHQWLV:HOOIRUPHGRUQRWE\VSHFLI\LQJLI
DQ\WKHSRVLWLRQVRIWKHHUURUV

3XEOLVKHGE\(OVHYLHU%9
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI,QIRUPDWLRQ(QJLQHHULQJ5HVHDUFK,QVWLWXWH

.H\ZRUGV;0/;6/:HOOIRUPHGGRFXPHQW*8,1(7
,QWURGXFWLRQ
,Q WKH HYHU HYROYLQJZRUOG RI SURJUDPPLQJ LW EHFRPHVPRUH FKDOOHQJLQJ WRPDNH SURJUDPPLQJ HDVLHU
IDVWHUDQGPRUHHIILFLHQW;0/H;WHQVLEOH0DUNXS/DQJXDJHLVDPHWDODQJXDJHLQZKLFKRWKHUODQJXDJHV
DUHFUHDWHG;6/H;WHQVLEOH6W\OHVKHHW/DQJXDJHLVXVHGIRUIRUPDWWLQJ;0/ILOH>@7KHJRDORIWKLV
SDSHULVWRGHVLJQDQGLPSOHPHQWDSDUVHUIRU;0/DQGD*UDSKLFDO,QWHUIDFHWRHGLW;6/ILOHVXVLQJ1(7
WHFKQRORJ\>@
7KLV SDSHU LV RUJDQL]HG DV IROORZV ,Q VHFWLRQ  ZH SURYLGH DQ RYHUYLHZ RI ;0/ 7KHQ VHFWLRQ 
GHVFULEHV ;6/ ODQJXDJH ,Q VHFWLRQ  WKH LPSOHPHQWDWLRQ RI WKH ;0/ SDUVHU LV SUHVHQWHG )LQDOO\ WKH
FRQFOXVLRQDQGIXWXUHZRUN


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:K\;0/"
;0/LVDPDUNXSODQJXDJHWKDWLVGHYHORSHGE\WKH:RUOG:LGH:HE:::&RQVRUWLXPWRRYHUFRPHWKH
+70/+\SHU7H[W0DUNXS/DQJXDJHOLPLWDWLRQVVLQFH;0/LVDIOH[LEOHVFDODEOHDQGDGDSWDEOHODQJXDJH
,WDOORZVLWVHOIWREHXVHGIRUFRPPXQLFDWLRQEHWZHHQGLIIHUHQWV\VWHPVDQGIRUGLVWULEXWLQJLQIRUPDWLRQRYHU
WKH :HE RU EHWZHHQ VRIWZDUH DSSOLFDWLRQV ZLWKRXW WKH FRQVWUDLQWV DQG HOLPLQDWLRQV RI +70/ ,W LV DOVR
FKDUDFWHUL]HGE\VLPSOLFLW\RSHQQHVVVHOIGHVFULSWLRQPDFKLQHUHDGDEOHFRQWH[W LQIRUPDWLRQVHSDUDWLRQRI
FRQWHQWIURPSUHVHQWDWLRQPXOWLOLQJXDOGRFXPHQWVDQG8QLFRGH«
7KH;0/SURJUDPPHU FDQ FUHDWH KLV RZQ WDJV HOHPHQWV DQG0DUNXS/DQJXDJH WKDW ILWV KLV QHHGV;0/
ZRXOGDGRSWDYHU\VWULFWV\QWD[ZKLFKUHVXOWVLQVPDOOHUIDVWHUDQGOLJKWHUEURZVHU
;0/ LV GHVLJQHG WR GHVFULEH GDWD DQG GRFXPHQWV 7KLV GDWD PLJKW EH LQWHQGHG WR EH UHDG E\ SHRSOH RU
PDFKLQHV,WFDQEHKLJKO\VWUXFWXUHGGDWDVXFKDVGDWDW\SLFDOO\VWRUHGLQGDWDEDVHVRUVSUHDGVKHHWVRUORRVHO\
VWUXFWXUHGGDWD VXFKDVGDWD VWRUHG LQ OHWWHUVRUPDQXDOV ,WKDVJDLQHGDFFHSWDQFH LQPDQ\ LQGXVWULHVDVDQ
LQWHJUDWLQJSODWIRUP IRU DSSOLFDWLRQV DQGGDWD VRXUFHV7KHSURJUDPPHU FRXOG VWDUW IURP ODUJH WH[W WDJV WR
SDUDJUDSKWRVXESDUDJUDSKWRVHQWHQFHWDJVWR85/WDJVDQGVRIRUWK$:HOOIRUPHG;0/GRFXPHQWPXVW
FRQWDLQHOHPHQWVDWWULEXWHVWH[WDQGUHVSHFWFHUWDLQUXOHV>@
(YHU\;0/GRFXPHQWKDVDORJLFDOVWUXFWXUHDQGDSK\VLFDOVWUXFWXUH$/RJLFDOVWUXFWXUHGHILQHVWKHXVHRI
HOHPHQWVDWWULEXWHVGDWDW\SHDQGRWKHUFRPSRQHQWVHPSOR\HGLQ;0/7KHGHILQLWLRQDQGGHFODUDWLRQRIWKH
HOHPHQWV WKDWPDNHXS WKH;0/GRFXPHQWDUHFUXFLDO WR WKHVXFFHVVRI WKHGRFXPHQWDQG LWVYLDELOLW\ZLWK
RWKHUGRFXPHQWV7KHSK\VLFDOVWUXFWXUHSURYLGHVWKHGDWDWKDWJRHVLQWRWKHHOHPHQWVVXFKDVWH[WLPDJHVRU
RWKHUPHGLDDVDOORZHGE\WKHORJLFDOVWUXFWXUH
:KDWLV;6/"
;6/LVXVHGWRDSSO\;0/VW\OLQJWR;0/7KLVLVDFFRPSOLVKHGXVLQJWKHH;WHQVLEOH6W\OHVKHHW/DQJXDJH
7UDQVIRUPDWLRQ;6/7LQZKLFK;0/LVFRPELQHGZLWK&66FDVFDGHVW\OHVKHHWWRFUHDWHDGRFXPHQWWKDW
FDQEHUHQGHUHGRQD:HEEURZVHURURWKHU8VHU$JHQW8$7KHSURFHVVRIVW\OLQJUHTXLUHVDQ;0/VRXUFH
GRFXPHQW WKDW FRQWDLQV WKH LQIRUPDWLRQ WR EH GLVSOD\HG DQG D VW\OH VKHHW WR GHILQH DQG GHVFULEH KRZ WKH
GRFXPHQWVKRXOGEHSUHVHQWHGLQWKH;0/GRFXPHQW7KHUHDUH3URFHVVLQJ,QVWUXFWLRQV3,VWKDWGHFODUHWKH
;6/GRFXPHQW WREHXVHG LQ&66DQG LWV ORFDWLRQRU8QLIRUP5HVRXUFH,GHQWLILHU 85,;3DWK LVXVHGE\
;6/7DVDPHDQWRFUHDWHDUHVXOWWUHHIURPWKHVRXUFHWUHH;0/GRFXPHQWDQGWKHLQVWUXFWLRQWUHHRIWKH
;6/7 GRFXPHQW ;3DWK GLVFXVVHV KRZ D QRGH FDQ EH VSHFLILHG KRZ WKH ;0/ GRFXPHQW WUHH PD\ EH
WUDYHUVHG DQG KRZ WKH VXEVHFWLRQV RI WKH GRFXPHQWPD\ EH DFFHVVHG;6/7XVHV;3DWK WR VSHFLI\ZKHUH
LQIRUPDWLRQLVVWRUHGLQWKH;0/ILOHVRXUFH;3DWKLVXVHGDJDLQEXWWKLVWLPHDVQRWDWLRQIURPWKH;6/7
ILOHIRUVW\OLQJLQIRUPDWLRQ>@
;0/3DUVHU
'HVLJQ
2XUSDUVHUFRQWDLQVWKUHHEXWWRQVWH[WER[ULFKWH[WER[DQGDQDUUD\OLVW7KHWH[WER[LVXVHGWRVSHFLI\WKH
SDWKRIWKH;0/ILOHWKHULFKWH[WER[LVXVHGWRVKRZWKHFRGHRIWKH;0/ILOHDQGWKHDUUD\OLVWLVXVHGWR
VSHFLI\ZKHUHWKHHUURULVH[DFWO\OLQHDQGSRVLWLRQLQDQ;0/ILOHWKDWLVQRW:HOOIRUPHG
7KHWKUHHEXWWRQVDUH
 /RDGILOHEXWWRQLWLVXVHGWREURZVHWKH;0/ILOH
 6DYHDVEXWWRQLWLVXVHGWRVDYHWKHILOHDIWHUDOWHUDWLRQ
 9DOLGDWHEXWWRQLWLVXVHGWRFKHFNWKH;0/ILOHZKHWKHULWLV:HOOIRUPHGRUQRW
7KHSDWKRI WKH;0/ ILOH VKRXOGEH VSHFLILHGRU WKH ILOH FDQEHEURZVHG$:HOOIRUPHG;0/GRFXPHQW
KHOSVWRHQVXUHWKDWWKHLQIRUPDWLRQLVVWUXFWXUHGLQDZD\WKDWLVVHQVLEOHIRUDSSOLFDWLRQVZKLFKXVHLW;0/
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GRFXPHQWVWKDWDUHPHUHO\:HOOIRUPHGFDQVWRUHDQ\HOHPHQWLQVLGHRIRUDGMDFHQWWRDQ\RWKHUHOHPHQW
7KHDGYDQWDJHVRIRXU;0/SDUVHUDUH
7KHGHYHORSPHQWRI;0/GRFXPHQWVVWD\VVHSDUDWHIURPWKHLUSURJUDPPDWLFPRGLILFDWLRQ7KHFRQWHQWRIWKH
GRFXPHQWUHPDLQVOHJDO;0/WKDWFDQEHGHYHORSHGXVLQJVWDQGDUGLQWHUDFWLYHGHVLJQWRROV
3DUVLQJ RI WKH;0/ GRFXPHQW LV GRQH DW FRPSLOH WLPH UDWKHU WKDQ UXQ WLPH 7KLVPD\ RIIHU D VLJQLILFDQW
SHUIRUPDQFHEHQHILWIRUFRPSOH[SDJHV
7KHIORZRIFRQWURORIWKHFRGHUHPDLQVVHSDUDWHIURPWKHSDJH
,WLVKHOSIXOIRUJHQHUDWLQJG\QDPLF;0/SDJHVRQDVHUYHUIRUGLVSOD\LQDEURZVHULWLVDJRRGFKRLFHIRU
DQ\DSSOLFDWLRQWKDWUHTXLUHVPDQLSXODWLRQRISUHSDUVHG;0/ILOHV

,QWKHIROORZLQJVHFWLRQWKHLPSOHPHQWDWLRQRIDSDUVHUZLOOEHVKRZQ7KLVFRPSLOHUZDVGRQHXVLQJ
&VKDUSQHW

&VKDUS1(7SURYLGHVILYHQDPHVSDFHVWRVXSSRUW;0/FODVVHV7KHVHQDPHVSDFHVDUHDVIROORZV
• 6\VWHP;0/
• 6\VWHP;0/6FKHPD
• 6\VWHP;0/6HULDOL]DWLRQ
• 6\VWHP;0/;3DWK
• 6\VWHP;0/;6/
7KH6\VWHP;0/QDPHVSDFHFRQWDLQVPDMRU;0/FODVVHV7KLVQDPHVSDFHFRQWDLQVPDQ\FODVVHVWRUHDGDQG
ZULWH;0/GRFXPHQWV7KHVHFODVVHVDUHDVIROORZV
• ;0/5HDGHU
• ;0/7H[W5HDGHU
• ;0/9DOLGDWLQJ5HDGHU
• ;0/1RGH5HDGHU
• ;0/:ULWHU
• ;0/7H[W:ULWHU
7KHUHDUHIRXUUHDGHUDQGWZRZULWHUFODVVHVWKHVHUHDGHUDQGZULWHUFODVVHVDUHXVHGWRUHDGDQGZULWH;0/
GRFXPHQWV7KH;0/5HDGHUFODVVLVDQDEVWUDFWEDVHFODVVZKLFKFRQWDLQVPHWKRGVDQGSURSHUWLHVWRUHDGD
GRFXPHQW 7KH 5HDG PHWKRG UHDGV D QRGH LQ WKH VWUHDP %HVLGHV LWV UHDGLQJ IXQFWLRQDOLW\ WKLV FODVV DOVR
FRQWDLQV PHWKRGV WR QDYLJDWH WKURXJK D GRFXPHQW QRGHV 7KH ;0/:ULWHU FODVV FDQ ZULWH GDWD WR ;0/
GRFXPHQWV7KLVFODVVSURYLGHVPDQ\ZULWHUPHWKRGVWRZULWH;0/GRFXPHQWLWHPV7KLVFODVVLVEDVHFODVV
IRU;0/7H[W:ULWHU FODVV 7KH;0/7H[W5HDGHU;0/1RGH5HDGHU DQG;0/9DOLGDWLQJ5HDGHU FODVVHV DUH
GHULYHGIURPWKH;0/5HDGHUFODVV%HVLGHV;0/5HDGHUPHWKRGVDQGSURSHUWLHVWKHVHFODVVHVDOVRFRQWDLQ
PHPEHUVWRUHDGWH[WQRGHDQGVFKHPDVUHVSHFWLYHO\;0/7H[W5HDGHUFODVVLVXVHGLQWKHFRPSLOHUWRUHDG
DQ;0/ ILOHE\SDVVLQJ WKH ILOHQDPHDVDSDUDPHWHU LQFRQVWUXFWRU;0/7H[W5HDGHU WH[W5HDGHU   QHZ
;0/7H[W5HDGHU&??ERRNV;0/$IWHUFUHDWLQJDQLQVWDQFHRIWKH;0/7H[W5HDGHU\RXFDOOWKH5HDG
PHWKRGWRVWDUWUHDGLQJWKHGRFXPHQW$IWHUWKHUHDGPHWKRGLVFDOOHG\RXFDQUHDGDOOLQIRUPDWLRQDQGGDWD
VWRUHGLQDGRFXPHQW;0/5HDGHUFODVVKDVSURSHUWLHVVXFKDV1DPH%DVH85,'HSWK/LQH1XPEHUDQGVR
RQ>@
,PSOHPHQWDWLRQVWHSV
&UHDWHDQREMHFWRI;0/9$/,'$725&UHDWHDFODVV;0/9DOLGDWRUWKDWXVHVPDQ\FODVVHVRI;0/LQ
RUGHUWRFRPSLOHDQGKDQGOHWKHHUURU
6WULQJI ILOHWH[W
;0/9DOLGDWRU9DOLGDWRU QHZ;0/9DOLGDWRUI
ILVWKHSDWKRIWKHILOH
/RDGWKH;0/ILOH7KHILOHFDQEHORDGHGXVLQJRSHQ)LOH'LDORJWKDWFDQEURZVHWKHILOHLQRUGHUWRVHOHFW
LW
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RSHQ)LOH'LDORJ6KRZ'LDORJ
VWULQJI 
I RSHQ)LOH'LDORJ)LOH1DPH
ILOH7H[W I
5HDG	VKRZFRQWHQWVRIWKHILOH7RUHDGIURPWKH;0/ILOHWKH$6&,,(QFRGLQJFODVVVKRXOGEHXVHG
FKDU>@FKDU'DWD QHZ&KDU>@
$6&,,(QFRGLQJDH QHZ$6&,,(QFRGLQJ
E\WH>@E QHZE\WH>@
)LOH6WUHDPIV QHZ)LOH6WUHDP#I)LOH0RGH2SHQ2U&UHDWH
IV5HDGEE/HQJWK
IV&ORVH
'HFRGHUG (QFRGLQJ'HIDXOW*HW'HFRGHU
G*HW&KDUVEE/HQJWKFKDU'DWD
VWULQJV 
IRULQWM MFKDU'DWD/HQJWKM
V FKDU'DWD>M@
W[W;0/7H[W V
5HDGWKHSDWK7RUHDGWKHSDWKWKH;0/7H[W5HDGHUFODVVLVXVHGDQGWRUHDGWKHFRQWHQWRIWKHILOHWKH
;0/9DOLGDWLQJ5HDGHUFODVVLVXVHG
;0/7H[W5HDGHUW[WUHDGHU QHZ;0/7H[W5HDGHUILOH1DPH
UHDGHU QHZ;0/9DOLGDWLQJ5HDGHUW[WUHDGHU
+DQGOHWKHHUURU)RUKDQGOLQJWKHHUURUWKH9DOLGDWLRQ(YHQW+DQGOHUFODVVLVXVHGLWGHWHUPLQHVWKHHUURUV
DQGSXWWKHPLQDQDUUD\OLVW
UHDGHU9DOLGDWLRQ(YHQW+DQGOHU QHZ9DOLGDWLRQ(YHQW+DQGOHU
9DOLGDWLRQ&DOO%DFN
7KHFRPSLOHULPSOHPHQWHGDERYHZDVWHVWHGZLWKJRRGYDOLGDQGEDGQRWYDOLG;0/GRFXPHQWV%RWK
WHVWVZHUHVXFFHVVIXOZHFDQDOWHUWKHGRFXPHQWDQGVDYHLW7KHH[DPSOHVVKRZQEHORZLOOXVWUDWHWKHWHVWV
GRQHRQWKHFRPSLOHU1RWHWKDW\RXFDQHLWKHUHQWHUWKHSDWKRIWKH;0/ILOHRUEURZVHLWWKHQSUHVVYDOLGDWH
([DPSOHV
([DPSOHVWUXOHRSHQLQJDQGFORVLQJWDJ
;0/GRFXPHQWVPXVWFRQWDLQDXQLTXHRSHQLQJDQGFORVLQJWDJWKDWFRQWDLQVWKHZKROHGRFXPHQWIRUPLQJ
ZKDWLVFDOOHGDURRWHOHPHQW,QWKLVH[DPSOHWKHVHFRQGFROXPQLVQRWZHOOIRUPHGEHFDXVHLWODFNVDURRW
HOHPHQWDVLQWKHILUVWFROXPQFI)LJXUH
YLGHRFROOHFWLRQ!YLGHRFROOHFWLRQ!

)LJXUH
:HOOIRUPHG 1RW:HOOIRUPHG
YLGHRFROOHFWLRQ!
WLWOH!7RRWVLHWLWOH!
WLWOH!-XUDVVLF3DUNWLWOH!
WLWOH!0LVVLRQ,PSRVVLEOHWLWOH!
WLWOH!7RRWVLHWLWOH!
WLWOH!-XUDVVLF3DUNWLWOH!
WLWOH!0LVVLRQ,PSRVVLEOHWLWOH!
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YLGHRFROOHFWLRQ!!

([DPSOHQGUXOHQHVWHGSURSHUO\
2WKHUWKDQWKHURRWHOHPHQWDOORWKHUWDJVLQDQ;0/GRFXPHQWPXVWEHQHVWHGSURSHUO\LHWKHUHPXVWEHDQ
RSHQLQJDQGDFORVLQJWDJDQGWKHWDJVFDQQRWRYHUODS,Q+70/WKHWDJVZRXOGQRUPDOO\VWDQGDORQHVXFKDV
LPJ!RUEU!7DJDUHFDOOHGHPSW\7DJV,Q;0/HPSW\7DJVORRNOLNHWKLVHJ%5!:KHUHDV
VRPHWKLQJOLNH
WLWOHKDVQRFORVLQJDQJOHEUDFNHWWKHUHIRUHWKHWDJLVQRWFRPSOHWH$QG
WLWOHKDVDZURQJFORVLQJEUDFNHWWKHUHIRUHWKHWDJLVQRWFRPSOHWH
,QWKLVVHFRQGH[DPSOHZHVKRZKRZWKHFRPSLOHUGHDOVZLWKWDJVWKDWDUHQRWSURSHUO\QHVWHGFI)LJXUH

)LJXUH
:HOOIRUPHG 1RW:HOOIRUPHG
YLGHRFROOHFWLRQ!
WLWOH!7RRWVLHWLWOH!
WLWOH!-XUDVVLF3DUNWLWOH!
WLWOH!0LVVLRQ,PSRVVLEOHWLWOH!
YLGHRFROOHFWLRQ!
YLGHRFROOHFWLRQ!
WLWOH!7RRWVLHWLWOH!
YLGHRFROOHFWLRQ!
YLGHRFROOHFWLRQ!
WLWOH!7RRWVLHWLWOH
WLWOH!-XUDVVLF3DUNWLWOH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YLGHRFROOHFWLRQ!
WLWOH!7RRWVLH
YLGHRFROOHFWLRQ!WLWOH!
([DPSOHUGUXOHFDVHVHQVLWLYH
7DJVLQ;0/DUHFDVHVHQVLWLYHWKDWPHDQVWKDW&5(:!&UHZ!DQGFUHZ!DUHQRWWKHVDPH7KH;0/
SURFHVVLQJ LQVWUXFWLRQPXVW EH DOO ORZHUFDVHZKLOH NH\ZRUGV LQ'7'VPXVW EH DOO833(5&$6( VXFK DV
(/(0(17$77/,675(48,5(',03/,('1072.(1 ,' HWF+RZHYHU \RXURZQHOHPHQWVDQG
DWWULEXWHVPD\EHDQ\FDVH\RXFKRRVHDVORQJDVWKH\DUHFRQVLVWHQW)LJXUHVKRZVWKHHUURUVJHQHUDWHGE\
WKHFRPSLOHUZKHQWKHFDVHRIWKHWDJVGRHVQRWPDWFK
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)LJXUH
:HOOIRUPHG 1RW:HOOIRUPHG
FUHZ!6\GQH\3ROODNFUHZ! &5(:!6\GQH\3ROODNFUHZ!
FUHZ!6\GQH\3ROODN&UHZ!
([DPSOHWKUXOHTXRWHGDWWULEXWHV
$VRSSRVHGWR+70/WKHDWWULEXWHYDOXHVLQ;0/PXVWDOZD\VEHTXRWHG)LJXUHVKRZVWKDWWKHFRPSLOHU
UHWXUQVHUURUVZKHQWKHDWWULEXWHLVQRWTXRWHG

)LJXUH
:HOOIRUPHG 1RW:HOOIRUPHG

WLWOHLG !7RRWVLHWLWOH!
WLWOHLG !7RRWVLHWLWOH!
WLWOHLG !7RRWVLHWLWOH!

([DPSOHWKUXOHGHFODUDWLRQ
$QRWKHUUXOHLQ;0/LVWREHJLQWKH;0/GRFXPHQWZLWKDGHFODUDWLRQ(UURUVGXULQJFRPSLODWLRQZRXOG
RFFXULIWKHGHFODUDWLRQLVPLVVHG7KLVLVVKRZQLQWKHIROORZLQJILJXUHFI)LJXUH

)LJXUH
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&RQFOXVLRQ
,QWKLVSDSHUZHLQWURGXFHGRXU;0/SDUVHUWKDWZDVLPSOHPHQWHGXVLQJ;0/FODVVHV7KHPDLQJRDORIWKLV
SDUVHUZDVWRFKHFN;0/GRFXPHQWVIRUHUURUVLQDYHU\HDV\DQGIDVWZD\LQRUGHUWRKHOSWKHSURJUDPPHU
WRGHWHUPLQHZKHWKHUWKH;0/GRFXPHQWLV:HOOIRUPHGRUQRW$VVWDWHGHDUOLHU WKLVSDUVHUZDVGHVLJQHG
XVLQJ;0/ FODVVHV 7KHVH FODVVHV XVH;0/ IXQFWLRQVZKLFK DUH YHU\ HIILFLHQW LQ FRPSLOLQJ DQG KDQGOLQJ
HUURUVLQ;0/GRFXPHQWV
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